Simultaneous Fluorescence Detection of Fecal Urobilins and Porphyrins by Reversed-Phase High-Performance
Determination of fecal urobilins is useful for the biochemical identification of feces in forensic samples [1] and as an indicator of fecal pollution in rivers [2] . Application of fecal urobilin determination in clinical situations has been limited, however, because methods used for determining fecal urobilins require extensive sample pretreatment, such as solvent extraction and chemical derivatization [3] . These methods are time-consuming and labor intensive and require special expertise. Interestingly, Kerkhoff and Peters [4] developed a simple and convenient assay for the quantification of urinary urobilins. The assay principle is based on the Schlesinger's reaction in which a urobilinogen-zinc chelation complex exhibits a characteristic green fluorescence under ultraviolet light. In this study, we have applied this fluorescence detection method for urinary urobilins in our previous reversed-phase highperformance thin-layer chromatography (RP-HPTLC) method [5] for the detection of fecal urobilins.
Fecal samples from patients with porphyria cutanea tarda (PCT) were obtained from a previously described population [5] . Fecal samples from patients with variegate porphyria (VP) were obtained from two porphyrin reference laboratories. The external quality-control (QC) sample taken from a VP patient was obtained from an external QC program run by the Australian Association of Clinical Biochemists Working Party on porphyria. The commercial urine control, Lyphochek Quantitative Urine Control, Level 2, was purchased from Bio-Rad ECS Div. The abnormal urine sample was obtained from a patient with acute hepatitis and a positive Urobilistix result (Bayer Diagnostics). All reagents were analytical or chromatographic grade: acetonitrile, dioxane, ethanol, N-acetyl-N,N,N-trimethyl ammonium bromide, and paraffin (viscous, DAB8), and RP-18 HPTLC precoated plates were from Merck. Mixed calibrators of free porphyrins (uroporphyrin I, heptacarboxylic porphyrin I, hexacarboxylic porphyrin I, pentacarboxylic porphyrin I, coproporphyrin I, and mesoporphyrin IX), deuteroporphyrin, i-urobilin, and stercobilin were purchased from Porphyrin Products. Solid-phase extraction minicolumns (C 18 , 0.5 g) were obtained from Behring as part of the Emit digoxin kit. The chromatographic condition used was as published [5] .
The RP-HPTLC chromatograms of fecal porphyrins of PCT and VP patients are shown in Fig. 1 , left. The fecal porphyrins of VP were resolved into three discrete bands. The positions of these bands were consistent with those of 2-, 3-, and 4-carboxyl porphyrins, separated by this method and by normal-phase thin-layer chromatography [6] . This porphyrin profile is diagnostic of VP. Interestingly, one of the VP fecal samples (lane 2 in Fig. 1, left) showed an additional 5-carboxyl porphyrin. However, the importance of this band was not known. In addition, a green fluorescent band migrating just above the 5-carboxyl porphyrin was observed in feces from all porphyric patients. This band was orange in color under visible light and was also found in normal feces (data not shown). The color and fluorescent characteristics were consistent with that of urobilins [3] . Furthermore, this band migrated to the same position as the urobilin calibrator in our RP-HPTLC system (Fig. 1, middle) . Although no green band can be detected in the urine sample with a negative Urobilistix result, a green fluorescent band migrating at the position of 5-carboxyl porphyrin was detected in the urine of the patient with hepatitis and a positive Urobilistix result (Fig. 1, right) . The appearance of this urobilin band is compatible with this condition.
A number of chromatographic techniques have been developed for the identification of urobilins in biological fluids [7, 8] . However, most of these methods rely on normal-phase separation, requiring tedious solvent extraction and time-consuming chemical derivatization. In addition, none of these systems permit the simultaneous identification of porphyrins and urobilins. To our knowledge, this is the first time that simultaneous fluorescence detection of porphyrins and urobilins has been reported. This technique can be used for distinguishing uroporphyrinuria because of the in vitro polymerization of porphobilinogen and congenital erythropoietic porphyria; only the latter is complicated by hemolytic anemia and urobilinuria. In addition to a direct identification of urobilins, our method also provides important corroborative evidence for fecal identification by demonstrating the coexistence of dicarboxylic porphyrins, which are the bacterial degradation products of protoporphyrin [9] . The simplicity of the present method for simultaneous detection of Clinical Chemistry 44, No. 2, 1998 both urobilins and porphyrins can be attributed to the coextraction of urobilins and porphyrins by solid-phase chromatography and the fluorescence characteristics of the presumed zinc-urobilinogen complex. This mild solid-phase extraction condition did not remove all of the zinc cations from our fecal and urine samples, compared with the traditional treatment of using strong acids to release zinc from zinc-porphyrin complexes in biological samples [6] .
In conclusion, we have developed a simple and convenient method in which simultaneous identification of urobilins and porphyrins can be achieved. This chromatographic technique for fecal urobilin detection is potentially applicable in investigating clinical problems. We are indebted to George H. Elder, Victor Poulos, and Stephen Li for providing fecal samples of patients with VP. 
